A presença de leveduras no leite pode causar alterações físicas e químicas limitando a durabilidade e comprometendo a qualidade do produto. Este estudo teve como objetivo determinar se as diferentes espécies de leveduras isoladas de leite cru bovino possuiam a capacidade de se desenvolver a 37°C e/ou sob temperatura de refrigeração, bem como apresentavam capacidade de produzir proteinase e fosfolipase em diferentes temperaturas. Cinco gêneros de leveduras (Aureobasidium sp., Candida spp., Geotrichum spp., Trichosporon spp. e Rhodotorula spp.) isoladas de amostras de leite cru bovino foram avaliados. Todas as cepas apresentaram alguma destas características: crescimento a 37°C (99,09% das cepas), comportamento psicrotrófico (50,9%), produção de proteinase (16,81% das cepas a 37°C e 4,09% sob refrigeração) e produção de fosfolipase (36,36% dos isolados a 37°C e 10,9% sob refrigeração), e todos esses fatores podem comprometer a qualidade do produto. A produção de enzimas a 37°C por leveduras isoladas do leite confirmou seu potencial patogênico. A temperatura de refrigeração foi a mais eficiente para inibir a produção de enzimas e, conseqüentemente, garantir uma melhor qualidade do leite. Palavras-chave: levedura, leite bovino, proteinase, fosfolipase, psicrotróficos
Although the contamination of milk is usually associated with bacteria, reports point to the fact that yeasts play an important role in the dairy industry because they can metabolize a variety of milk constituents and promote degradation of dairy products (Roostita and Fleet, 1996) .
The extended storage at refrigeration temperatures favours the growth of psychrotrophs, many of which with ability to produce lipolytic and proteolytic thermoresistant enzymes that may degrade milk components affecting the quality of the product (Sorhaug and Stepaniak 1997) . There are few references to the occurrence of yeasts in milk and dairy products kept at refrigeration temperatures. Temperature has an important influence on the activity of fungi. The growth of microorganisms at 37ºC reveals its ability to develop in human and animal organisms, and this characteristic may be considered a pathogenic factor (McDonald and Odds 1983) . Some authors suggest that the ability of fungi to produce enzymes such as phospholipases and proteinases, can also be associated with pathogenicity (Koga-Ito et al. 2006) .
This study aimed to verify whether different species of yeasts isolated from bovine raw milk have psychrotrophic behavior and/or ability to grow at 37°C, as well as have proteinase and phospholipase activities.
Two hundred and twenty (N=220) strains of yeasts isolated from bovine raw milk samples were used in this study: Aureobasidium sp. To analyze the ability to grow at 37°C, 0.01 mL from a suspension of each strain in Sabouraud liquid medium (SLM) with 48 hours of growth (corresponding to tube 5 of McFarland scale), was plated in duplicate onto Sabouraud dextrose agar and incubated at 37°C. The same procedure was used for the observation of growth at room temperature (25°C ± 1°C). The comparative development was based on the evaluation of presence or absence of growth of colony-forming units at the different temperatures and was analyzed over a period of up to seven days. He same procedure was used to evaluate the presence of psychrotrophic behavior (incubation under refrigeration -4°C ± 1°C) but the comparative development was analyzed over a period of up to fourteen days. To evaluate proteinase and phospholipase production, tests were performed in triplicate. A 48-hour culture of each isolate on SDA was suspended in 3mL of sterile saline, adjusted to a turbidity equivalent to the tube 0.5 of McFarland scale. Test strains were spot inoculated (~6mm) onto three plates which were incubated at 37°C, three plates at room temperature (25°C ± 1°C) and three under refrigeration (4°C ± 1°C). The strain was considered positive for production of enzymes in each of the temperatures measured when the enzyme activity was detected in all the three plates tested.
The evaluation of presence of proteinase was assayed according to Lacaz et al. (2002) . Each isolate was tested and the plates were observed during a period of 15 days. The diameter of colony and total diameter of colony and precipitation zone (Pz) were measured and proteinase activity was scored according to the method by Price et al. (1982) . Determination of phospholipase activity was performed according to Price et al. (1982) using the base medium according to Koga-Ito et al. (2006) . The interpretation of the results was performed similarly to that described for the testing of proteinase production.
The consumption of milk contaminated with yeasts could lead to diseases, considering that these microorganisms are able of causing several kinds of infections in men (Ruz-Perez et al. 2010) . Different virulence factors present in yeasts may contribute to its pathogenicity and among them, the ability to grow at 37ºC (McDonald and Odds 1983) . In the present study 99.09% (N=218) of the isolates grew at this temperature. The importance of testing at 37°C refers to the fact that this is the condition present in most host organisms.
The ability to produce extracellular enzymes is also considered an important virulence factor, considering that these enzymes may contribute to the invasion and spreading of the microorganism inside the host (Koga-Ito et al. 2006) . In the present study 69 strains (31.36%) grew at 37°C and produced phospholipase; 17 isolates (7.72%) grew at 37°C and produced proteinase. Fourteen strains (6.36%) grew at 37°C as well as produced proteinase and phospholipase. The parasite-host relationship depends on a balance between the virulence of the microorganism and host defenses. In the case of fungi, it is known that deficiencies in immune response are usually present for the occurrence of the disease, and also the ability to secrete hydrolytic enzymes which seems to be the most important virulence factor for yeasts. The production of proteinase and phospholipase by yeasts, besides playing an important role in terms of pathogenicity as virulence factors, represents an important impact on the quality of dairy products because it contributes to spoilage (Roostita and Fleet 1996) .
Several yeasts are able to grow at low temperatures (Roostita and Fleet 1996) . In this study, 50.9% of the isolates showed psychrotrophic behavior. It was also found that 4.09% and 10.9% of strains were positive for respectively, proteinase and phospholipase production under refrigeration. In this study the reduction in temperature was associated to a reduction in the amount of phospholipase and proteinase-producing strains showing that cooling is an effective procedure to inhibit the production of these enzymes. It should also be considered the possibility of the persistence of fungi in pasteurized and/or boiled milk and, as observed by Ruz-Perez et al. (2010) . This may represent a risk to the consumer as well as may change the characteristics of the product. In general, many proteinases present in milk are not liable to destruction by heat treatments applied during milk processing and will remain in the final product even in milk powder for long periods of storage. The results indicate that yeasts may play a role in dairy industry as they might produce enzymes (proteinases and phospholipases) as well as have the ability to develop under different temperatures, contributing to spoilage and compromising the quality of milk and dairy products. The persistence of these microorganisms and their enzymes in milk may also represent a risk to public health as they may cause diseases in consumers.
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